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What is . . . an interactive theorem prover ?

(from Buzzard - Comm  elm - Massot "

Lean perfected spaces
")



 

theoremproved
• use a variety of different logics

( ZF
,

higher order logic
,

dependent type theory .

• make different tradeoffs homotopy type theory)
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natural language programming

there's a whole zoo of systems out there !

IsabelleIHOL
,

Lean
,

Coq
,

Agda
, Liquid Haskell

,
Arend



 

Why?

- a
' proof crisis

' ?
,

( proofs not checked in refereeing

.instability in the literature due to incomplete publication?
perhaps even insufficient rigour?)

•

?
- deeper understanding .

- better mathematicians?

perhaps a dream for now
,

but just as

computer algebra systems
have made us more capable

,

interactive theorem proves
with strong automation

and communicability will help as explore Iconstruct proofs
.



 

Why not ?

• Sink effort into particular foundations / proof systems

- Obsolete ! ?

• Its hard

.On bad days,

the computer is baffling ly obtuse
.

- spell out pedantic details

- fight with the (dependent) type system

- slow verification

- express
ideas 'unnaturally to fit the logic

-

"transport of structure
"

- a Faustian bargain

• Maybe its too hard ?
-

•



 

Examples
- The four - colour theorem (Gout hier et al) (1976/1997/2005)

& the Kepler conjecture (Hales et al) (1998/2015)

- based on verified decision procedures to

handle a big case bash !

- The odd order theorem ( Gontier et al ) (196212012)

- massive
,

but '

easy
'

(character theory . . .)

- The definition of a perfectoid space (Buzzard - Comme tin
- Massot)

(from Scholze's Fields Medal work) 1201212019)

- perhaps the conceptually deepest mathematics

yet taught to the computer!
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Outlook for mathematicians

• theorem provers
to help teach proof?

• Students are already using
these fools

( Riesz representation theorem
,

combinatorial games,

CW complexes
,

braid
groups )

• Initial uses in
' real maths '

papers .

• Massive libraries to be built (Lean has Noetherian rings,
but no holomorphic

functions .)

• Lots of automation needed
,

but lots of low - hanging fruit
.

• Collaboration between mathematicians
,

computers ,

and computer scientists ! ( logicians, linguists,
. .

.
. )


